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RI WKLV PHWDO QH[W WR LWV KLJK SULFH KDV OHG WR D IXUWKHU LPSHWXV IRU WHFKQLTXHV WR DOORZ LWV
VHSDUDWLRQ DQG UHFRYHU\ $PRQJ WKH GLIIHUHQW VHSDUDWLRQPHWKRGV GHVFULEHG LQ WKH OLWHUDWXUH
VXSSRUWHG OLTXLGPHPEUDQHV6/0VKDYHVKRZQWRHIIHFWLYHO\UHFRYHU WKLVSUHFLRXVPHWDO>@
+RZHYHULWLVZHOONQRZQWKDW6/0VVXIIHURIDODFNRIPHFKDQLFDODQGHYHQFKHPLFDOVWDELOLW\
7KXV GHYHORSPHQW RI VWDEOH DQG FRVW HIIHFWLYH LRQH[FKDQJH PHPEUDQHV ZLWK JRRG
SK\VLFRFKHPLFDOLVKLJKO\GHVLUHG
7KLVVWXG\ LVDLPHGDWGHYHORSLQJQHZVWDELOL]HGPHPEUDQHVIRU WKHWUDQVSRUWRI3W,9EDVHG




7KH PLFURSRURXV SRO\SURS\OHQH IODW VKHHW PHPEUDQH $FFXUHO5 ( 53 IURP 0HPEUDQD
KDYLQJ QRPLQDO SRUH VL]H RI  P DQG WKLFNQHVV RI   P ZDV XVHG DV WKH KRVW
PHPEUDQHV 7KH SRO\PHUL]LQJ VROXWLRQ ZDV SUHSDUHG E\ GLVVROYLQJ PRQRPHU 
$FU\ODPLGRSURS\OWULPHWK\ODPPRQLXP FKORULGH $370$ ZLWK RU ZLWKRXW XQGHFHQRLF DFLG
8'$DQGFURVVOLQNHU0%$PRORIPRQRPHULQPL[WXUHRI11¶GLPHWK\OIRUPDPLGH
'0) DQG PHWKDQRO 7KH 89LQLWLDWRU αα¶GLPHWKR[\α¶SKHQ\O DFHWRSKHQRQH '03$ ZDV
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([WUDFWLRQH[SHULPHQWVZHUHGRQHXVLQJP/VROXWLRQFRQWDLQLQJPJ/3W,9 LQ0
+&O  DQG FRQWDFWHG ZLWK D VPDOO SLHFH RI WKH PHPEUDQH XQGHU VWXG\ DSUR[  J LQ
FRQWLQXRXV DJLWDWLRQ $IWHU  K WKH PHPEUDQH VHJPHQWV ZHUH UHPRYHG IURP WKH VROXWLRQ
EORWWHGGU\DQGXVHG IRU WKHHOXWLRQVWXGLHV ,Q WKLV FDVHDOVRP/RI WKH WHVWHGVROXWLRQV
ZDV XVHG 7KH SHUPHDWLRQ H[SHULPHQWV ZHUH FDUULHG RXW E\ XVLQJ D WZR FRPSDUWPHQW




$PRQJ WKH GLIIHUHQWPHPEUDQHV WHVWHGPHPEUDQH0 FRQVLVWLQJ RI $370$ DQG 8'$ 
PROHSURSRUWLRQDQGSUHSDUHGE\XVLQJDSRO\PHUL]LQJVROXWLRQKDYLQJKLJKHUFRQFHQWUDWLRQVRI
PRQRPHUV WKDQ0 ZDV WKHPRVW HIILFLHQW LQ WHUPVRI 3W XSWDNH DV FDQ EH VHHQ LQ )LJ 
(OXWLRQ VWXGLHV ZHUH FRQGXFWHG XVLQJ 3WORDGHG0PHPEUDQHV DQG WKH XVH RI ERWK 0
WKLRXUHDDQG01D&OTXDQWLWDWLYHO\ UHFRYHUHG3WH[WUDFWHGZKLOH01D&O2DQG0
1D6&1 VROXWLRQV ZHUH OHVV HIIHFWLYH +RZHYHU ZKHQ XVLQJ WKLRXUHD DV VWULSSLQJ DJHQW LQ
WUDQVSRUWVWXGLHVSRRU3WUHFRYHU\ZDVDFKLHYHGDQGWKXVD01D&OVROXWLRQZDVXVHG$V
FDQ EH VHHQ LQ )LJ ZKHUH WKH WUDQVLHQW FRQFHQWUDWLRQ RI 3W LV VKRZQ WKH PHWDO ZDV


















7KHQRYHOPHPEUDQHV KHUH GHYHORSHGKDYH VKRZQ WR HIIHFWLYHO\ WUDQVSRUW 3W0RUHRYHU WKH
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